I. Introduction
Recent empirical research has emphasized that a n understanding of changing employment patterns requires information o n both the magnitudes of the flows of workers i n and o u t of employment as well as o n the length of employment spells.' While substantial analysis of individual labor supply decisions has been undertaken, the fluctuations in employment demand and their implications for employment turnover have only recently begun t o be measured and explained. This article examines the process of plant creation, expansion, contraction, and closing that generated variations in employment demand in the U.S. manufacturing sector over the 1963-82 period. Several previous studies of plant-level employment fluctuations have found that gross employment flows, consisting of the number of positions added in n e w and growing plants and the number of existing positions lost in contracting and closing plants, are substantially larger than aggregate net employment growth.2 Since the transition of workers between positions in different plants is not frictionless it is the gross rather than net employment changes that are of primary importance in analyzing t h e costs, such as unemployment, of fluctuations in labor demande3
' The importance of distinguishing flows between employment and unemployment states from the time spent in each state has been emphasized in the analysis of unemployment changes by Kaitz (1970) , Clark and Summers (1979) , Akerlof and Main (1980) , and Sider (1985) . Armington and Odle (1982) report U.S. net employment growth of 8. 7% between 1978 and 1980 . This net growth is the sum of a 21.8' 10 employment increase through new job creation and a 13.1% employment decline through the loss of existing jobs. Using comprehensive data for the state of Wisconsin from 1977 to 1982, Leonard (1987) reports that the measured 2.8' 10 net employment growth represents a 13.8% expansion in employment opportunities and an 11.0% loss in existing jobs. Birch (1981) reports U.S. gains, losses, and net change of 10. 4O10, 8.l0/o, and 2.3% between 1969 and 1972 . The corresponding figures for 1972-74 are 10.9O10, 7.2' 10, and 3.7' 10, and for 1974-76 are 11.2%, 9.2' 10, and 2.0%. Using Canadian data, Baldwin and Gorecki (1987, table 11 ) report a net change of 9.9% between 1978 and 1984, which is composed of a 37.9% gain and a 28.1' 10 loss in employment. Jacobson (1986) finds that, on average over the 1975-85 period, the annual rate of increase in employment for the nonagricultural sectors in Pennsylvania was 13.1%. This is combined with an average annual rate of employment loss of 12.4% to provide a net change of .7% per year.
This argument has been applied at the sectoral level by Lilien (1982) . His results indicate that an increase in the amount of iob shifting across industries.
measured by an increase in the dispersion of industry growth rates, can account for much of the increase in U.S. unemployment experienced in the 1970s. This interpretation is questioned by Abraham and Katz (1986) and Murphy and Topel (1987) . Using data on cohorts of workers, Murphy and Topel (1987) examine labor migration between sectors and conclude that "the increase in unemployment has been associated with a decline in both gross and net intersectoral mobility" ( P 54). Previous empirical studies have primarily examined how gross employment flows varied with industry or regional growth rates and plant size in the late 1970s and early 1980se4 A more comprehensive picture of the patterns of turnover in employment demand is desirable. For example, a better understanding of the relative magnitudes of across-industry or region employment flows versus flows across plants within an industry or region is needed in order to evaluate policies that attempt to facilitate the movement of employment from declining to growing industries or regions. Longer time-series evidence is also needed to assess whether the patterns observed in the last decade are typical of earlier periods or reflect fundamental structural changes in the economy. Similarly, longitudinal evidence on the durability of employment gains in newly created establishments has been missing from the discussion of policies designed to foster new plant creation. Finally, evidence on the pattern of employment turnover by the age or vintage of plants is necessary to address questions of employment duration and to assess the importance of market-selection mechanisms in generating turnover.
This article utilizes a newly created longitudinal data set of plants in the U.S. manufacturing sector to address these questions. The data set includes all U.S. manufacturing plants with more than five employees present in any of the last five Census of Manufactures. These cover the years 1963, 1967, 1972, 1977, and 1982 and include periods of both substantial expansion and contraction of the manufacturing sector.
The article quantifies the role of plant creation, expansion, contraction, and closing in generating net and gross changes in U.S. manufacturing employment over the 1963-82 period. In particular, the magnitude of employment turnover resulting from the reallocation of employment demand across maufacturing industries and geographical regions is compared with the turnover generated by the replacement and growth of plants within an industry or region. The results suggest that viewing fluctuations in labor demand as arising from the reallocation of workers from industries with declining demand to industries with growing demand, or from declining to growing regions, fails to capture the majority of actual employment turnover. Instead, there is substantial job creation through plant openings and expansions in contracting industries and regions as well as substantial job loss through plant closings and contraction in growing industries and regions.
In addition to industry and regional shifts, this study examines the gross employment flows that arise from the entry, growth, and exit of plants of different ages or entry cohorts. As a cohort of plants ages, the extent of employment loss through plant contraction increases, while employment
The exception is the paper by Leonard (1987) , which also measures the relative magnitudes of structural and frictional employment growth. loss through plant failure and employment gain through plant expansion both diminish. The employment turnover process thus arises primarily from the entry of new plants, the expansion or failure of young plants, and the gradual contraction of older plants. This contrasts with the common view that plant turnover is primarily the replacement of old outdated plants by new plants with more modern technology.
The measurement of the components of total employment turnover indicates that employment reallocations across two-digit Standard Industrial Classification (SIC) industries are relatively more important as a source of turnover during periods of contraction but always account for less than 10% of total turnover in each time period. The major source of employment turnover is the turnover of plants within the same industry and region.
The remainder of the article is organized as follows. Section I1 summarizes measurement issues and describes the data set. Section 111 provides empirical evidence on the magnitude of gross and net employment flows by industry, region, and cohort dimensions. Section IV disaggregates total employment turnover into components due to expansion or contraction of the manufacturing sector, and shifts across and within industries or regions. Section V contains the summary and conclusion.
Measurement Issues
Given information on the population of plants in operation in each of two time periods, t and t + 1, it is possible to classify each plant according to whether it first appears in period t + I, a birth, appears in period t but not in period t + 1, a closing, or continues in operation from period t to t + 1. Employment totals for plants in each of these groups can be defined as B(t + 1) = the number of employees in period t + 1 in all plants that first appear in period t + 1; E(t), E(t + 1) = the number of employees in periods t and t + 1, respectively, in all plants that expand employment or do not change employment between the two periods, E(t + 1) r E(t); C ( t ) , C ( t + 1) = the number of employees in periods t and t + 1, respectively, in all plants that contract employment between the two periods, C ( t + 1) < C ( t ) ; and D ( t ) = the number of employees in period t in all plants that were in operation in period t but were not present in period t + 1. The level of employment in each of the two periods, L(t) and L ( t + I), can be measured as Dunne et al.
The net change in employment between the two periods is given by where
The four components in (3) are the gross employment flows resulting from plant births B ( t + I), expansions A E ( t ) , contractions AC(t), and closings D ( t ) . The net change in employment is the employment in new plants plus additional employment in expanding plants minus the employment loss in plants that contract or close.
The data set used in this article to measure the gross and net employment flows consists of every U.S. manufacturing establishment in each of the last five Census of manufacturer^.^ These cover the years 1963, 1967, 1972, 1977, and 1982 1963, 1967, 1972, 1977, and 1982 , respect i~e l~.These percentages imply that there is a substantial group of plants that enter or exit in each census year. The implication of this plant turnover for the gross employment flows examined in this article depends on the
The Census Bureau defines a manufacturing establishment as a single plant or factory in which manufacturing operations are performed. The data for each establishment cover all manufacturing, fabricating, and assembling operations conducted within the plant. The data exclude sales offices, research facilities, retail stores, and administrative offices if they are operated as separate facilities. A detailed discussion of the construction of the data set is presented in Dunne and Roberts (1986) .
'The proportions are lower for 1963 and 1982 because they are the endpoints of the sample period. Many of the plants that only appear in 1963 would also appear in the 1958 census and, similarly, many of the plants unique to 1982 will appear in the 1987 census. sizes of plants that enter and exit relative to the employment changes in the plants that continue in operation.
The plant-specific data used in this study include the total employment in each plant, the two-digit SIC manufacturing industry to which the plant's primary output is assigned, the census geographic region in which the plant is located, and the census year in which the plant first appears in operation. For the analysis in this article we include all manufacturing plants with five or more employees in any census year. These plants account for between 6O0/0 and 70% of the total number of plants but over 99% of manufacturing employment in each census year.7 Total manufacturing employment in this group of plants is 16.014 million employees in 1963, 18.341 million in 1967, 17.838 million in 1972, 18.328 million in 1977, and 17.636 million in 1982. Several strengths and weaknesses of the data in quantifying fluctuations in employment demand must be recognized. A major strength is that timeseries matching is based on plant identification numbers. As a result, firm mergers or acquisitions that simply change the name of the firm owning the plant will not be incorrectly measured as plant exit and entry.' A second strength of the data set is that all changes in the SIC industry definitions over time have been incorporated into the plant-level data so that industries are consistently defined, using the 1972 definitions, for the 20-year period.
Two limitations of the data exist. First, because the census is only taken at 5-year intervals, it is impossible to measure year-to-year employment fluctuations. The fluctuations measured between 2 census years are a lower bound on the sum of the year-to-year employment changes over the 5-year period because we measure only the net employment change in each plant over the 5-year i n t e r~a l .~ In particular, plants that enter and then Plants with less than five employees are deleted because of concerns about data accuracy. Data on these plants are not collected directly by the census but are imputed from other sources. Their deletion has no effect on the employment flows discussed below because their contribution to total employment is extremely small. This is not true of the Dun and Bradstreet data which have been widely used to measure gross employment flows. See MacDonald (1985) and Jacobson (1986) for discussion. In addition, the coverage of this data set, particularly the coverage of small plants, increased over the time periods frequently examined. Matching t.,rrors will tend to inflate the number of plant births and closings relative to continuations and are most likely to occur for plants with less than 20 employees. Bunne and Roberts (1986) discuss possible sources of error in matching plants across time in the census data.
Anv cornoarison of the relative imoortance of the eross flow comoonents be--tween 2 years will be sensitive to the state of the economy in the measurement years as well as to the length of time and cyclical fluctuations occurring between the 2 years. In particular, as the time interval increases, births and closings will rise in importance relative to expansions and contractions. This will occur if continuing plants vary from expansionary to periods of contraction over time because, exit between census years are never observed. Second, the data available for each ~l a n t are the level of total employment in the census year. It is not possible to tell if the level of employment in 2 years reflects the same jobs in both periods. The employment fluctuations in this article reflect the change in the number of nonvacant positions or employment opportunities in the plant. This is a lower bound on the actual fluctuation in specific jobs within the plant.
The Composition of the Net Change in Manufacturing Employment

A. Gross versus Net Employment Flows
Previous analyses on both U.S. and Canadian data by Birch (1981), Armington and Odle (1982) , Leonard (1987) , Jacobson (1986) , and Baldwin and Gorecki (1987) have found that, in the aggregate, gross employment flows are large relative to net changes in employment.'0 Census data for the U.S. manufacturing sector also exhibit this pattern. Table 1 provides a summary of the net change in manufacturing employment between each pair of census years over the period 1963-82. The first two columns report the net change in manufacturing employment between each pair of census years, AL(t), and the net change as a proportion of employment in the earliest year of the pair in question, AL(t)/L(t). The last four columns in table 1 divide the net employment change into the four gross flow components, B(t + I), AE(t), AC(t), and D ( t ) . Each component is expressed as a proportion of initial-period employment. The four categories sum to the g o w t h rate of manufacturing employment in each period. Table 1 reveals that the gross flows of employment are extremely large relative to the corresponding net changes. Between 1977 and 1982, for example, total manufacturing employment declined by 3.8%. This net change is composed of an increase in employment due to new plant openover the longer time interval, we only observe the net effect of the yearly fluctuations. Alternatively, if plants gradually contract and then close, the longer time interval will assign more of the employment change into the closing, rather than the contraction, category. Similarly, entry and gradual expansions by a plant will more often appear as large births as the time interval increases. Leonard (1987) finds that growth rates for continuing plants in his sample are negatively correlated over time indicating fluctuating plant sizes.
'O This occurs despite a vast difference in the coverage of the data sets used in these studies. The Dun and Bradstreet data set used by Birch (1981) and Armington and Odle (1982) contains information on approximately 5 million U.S. establishments and 81 million employees representing all sectors of the economy. Leonard's (1987) data covers approximately 125,000 establishments with 1.2 million employees in the state of Wisconsin. Baldwin and Gorecki (1987, pp. 12-21) analyze a Canadian data set that covers all sectors of the economy for the period 1978-84. Jacobson's (1986) data set is constructed from plant unemployment insurance records and covers 3.5 million employees in the private, nonagricultural sector in Pennsylvania. 
AL(t)/L(t) B(t + l)/L(t) AE(t)/L(t) AC(t)/L(t) -D(t)/L(t)
NOT,;.-All data refer to plants with five or niore employees.
* Thousands of employees.
ings of 17.6%, an increase due to expansion of existing plants of 11.7O/0, and reductions of 15.4% and 17.7% due to plant contractions and closings. These figures reflect substantial employment turnover even though total manufacturing employment changes by a relatively small amount. The components of aggregate employment growth each vary substantially over time. Two of the four components, births and closings, result from changes in the number of plants. The remaining two, expansions and contractions, result from changes in the size of existing plants. Employment gains from plant births are very similar in magnitude to employment losses from plant closings in all but the first time period. Over the time intervals we examine, the net employment effect of changes in the number of plants
is accordingly very small when compared with the net effect of changes in the size of continuing plants [AE(t) + AC(t)]. As a result, the net change in aggregate manufacturing employment in each of these four time periods is almost exclusively determined by employment changes in continuing plants."
" Despite substantial differences in data coverage, a similar pattern has been found in virtually every other study of gross employment flows. Armington and Odle (1982) find that 81% of the net employment change between 1978 and 1980 was due to A E ( t ) + A C ( t ) and 19% was due to B ( t + 1) -D ( t ) . Leonard (1987) reports that between 1978 and 1979 job gain through plant births represented 18% of total job gains [ B ( t + 1) + A E ( t ) ] and job loss through plant deaths was 11% of total job loss [ -A C ( t ) + D ( t ) ] . Baldwin and Gorecki (1987, percentage points resulting from the net change in the size of continuing firms and .4 percentage points resulting from the net change in the number of firms. Comparing 1978 and 1984, Baldwin and Gorecki (table 11) report that continuing firms were responsible for a 6.1% increase in employment while net firm births contributed 3.8%. Jacobson (1986) finds that the magnitude of net expansions exceeds net births in 8 of 10 yearly time periods.
B. Industry and Regional Employment Shifts
The gross flow statistics in table 1 reveal substantial movements of employment across manufacturing plants in each time period. In this section we examine how much of these plant employment flows cross industry or regional boundaries and are thus reflected in measures of net employment change at the industry or regional level.
If the gross employment flows consist primarily of the reallocation of employment from declining to growing industries, then the net employment change in growing industries will consist largely of new jobs being created and few jobs being lost, while the net change in contracting industries will consist of little new job creation. This will be referred to as an "industry-shift" account of employment fluctuations because the emphasis is on employment reallocation among industries. Similarly, if regional employment fluctuations are primarily flows from declining to expanding regions, then plant births and expansions will be concentrated in growing regions and plant contractions and closings will be concentrated in declining regions. This will be referred to as a "regional-shift" account. If the gross flows result primarily from industry or regional shifts in employment opportunities, then widely available figures on net employment change by industry or region can be used to provide an accurate account of changes in plant-level labor demand.
T o examine whether industry employment shifts can explain the observations reported in table I, the 20 two-digit SIC manufacturing industries in each period are divided into expanding and contracting industries based on the change in their total employment. The top half of table 2 reports the net employment change and four gross flow components for these two groups of industries in each period. The bottom half of the table expresses these magnitudes as a proportion of the total employment in the category at the beginning of each period. Table 2 demonstrates that there is both substantial employment creation in plants in contracting industries and employment loss in plants in expanding industries. Between 1977 and 1982, for example, growing industries experienced a net employment increase of 9.6%. This results from a 23.3% increase in employment due to plant openings and a 15.9% increase due to plant expansions. This was offset by reductions of 13.6% and 15.9O/0 due to plant contractions and failures, respectively. During the same period in contracting industries, a 25.1% gross employment increase was overwhelmed by a 34.7% reduction in employment due to plant contraction and failure to yield a net reduction of 9.6%.
The pattern of substantial gross employment loss in expanding industries and substantial gross employment gain in contracting industries appears in every period in table 2. A simple way to summarize this pattern is to note that, on average across the four time periods, for every job added in the expanding industries ,736 jobs were lost in those industries. Similarly,
for every job lost in the contracting industries there were .774 jobs added. We conclude that measuring net employment change at the two-digit SIC industry level does not provide an accurate measure of the significantly larger gross employment flows across individual plants.
In general, any comparison of the relative importance of job gains and losses within an industry will be sensitive to the level of aggregation. T o check the sensitivity of these findings to the industry definitions, we recalculated the gross employment flows in expanding and contracting industries using the 448 four-digit SIC industries. O n average over the four periods, for every employment opportunity added in the expanding industries .604 were lost. For every position lost in the contracting industries, .644 were added. Even at the four-digit industry level there is substantial employment loss in expanding industries and employment creation in contracting industries.
T o examine how accurately regional shifts summarize the gross employment flows, each manufacturing plant is assigned to one of nine census geographic regions and, in each time period, the regions are divided into those that increase and those that decrease total e m p l~y m e n t . '~ The top half of table 3 reports that net employment change and four gross components for both expanding and contracting regions in each year. The bottom half of the table expresses these magnitudes as a proportion of total employment at the beginning of each period for the regions assigned to that category. -.
A pattern similar to that found for growing and contracting industries is present. There is substantial employment loss through plant contraction and closing in expanding regions and substantial employment gain in contracting regions. For example, between 1977 and 1982, 31 .4% of the 1977 employment level was lost through plant contractions and closings in the five regions that expanded total employment. Similarly, gross employment '' The regions used in this paper correspond to Census Bureau divisions. They are defined as follows: Two conclusions are suggested by the large offsetting employment flows within both growing and contracting sectors and regions. First, sectoral (regional) employment shifts that are measured by comparing the net change or weighted growth rates of expanding versus contracting sectors (regions) greatly underestimate the magnitude of the total turnover in employment demand." Second, in order to understand the variation in employment demand it is necessary to understand the process of plant turnover within an industry and region. While shifts in sector demand or regional cost advantages certainly play a role in plant and employment reallocations, they fail to explain the magnitude of employment turnover across plants within the same industry or region. In the next section we examine one source of plant heterogeneity, plant age, and quantify the gross and net employment flows that result from the turnover of plants of different ages.
C. Net and Gross Employment Flows by Plant Age
Two of the possible explanations for the magnitude of the employment flows within industries and regions depend on the turnover of plants of different vintages. One possibility is that technological innovation results in the gradual contraction and closing of older plants and their replacement by new, more modern plants. A second possibility is that plant turnover arises from a market selection process. Jovanovic (1982) models a selection process in which new plants are uncertain of their costs but learn them gadually through production. The market acts as a screening mechanism that eliminates plants that learn they are relatively high-cost producers. The selection model predicts that older plants have relatively low costs because they have withstood the market screening process and that plant closings will be concentrated among younger plants. '" In order to examine the relationship between plant turnover, plant age, and gross employment flows, plants are classified by their entry cohort. The 1967 The , 1972 The , 1977 cohorts are defined as the group of plants " Leonard (1987) also reports that trends in industry or county employment growth in Wisconsin are not widely shared by individual plants in the industry and county. j 4 Evans (1987a, 19876) and Dunne, Roberts, and Samuelson (1988) have implemented tests of Jovanovic's (1982) theoretical model. They find that patterns of plant or firm failure rates, mean growth rates, and the variance of growth rates is consistent with the predictions of the selection model. The total employment in each cohort can change in the years following entry as a result of plant expansions, contractions, and closings. Table 4 reports the net change in employment by cohort in each time period. There are two ways to summarize this information. The first is to track the total employment of a cohort of plants across subsequent census years as the plants age. This comparison indicates that an entering cohort of manufacturing plants has its largest total employment in the census in which it enters. The total employment of plants in the cohort diminishes in every subsequent census year because plant employment contractions and failures outweigh plant expansions.I5 For example, plants that first 'j The one exception is that the total employment of all plants present in 1963 increases slightly, . 5%, between 1963 and 1967 . This was the period of greatest total expansion of the manufacturing sector in the 20-year period we examine. appeared in the 1967 census had 2.254 million employees. By 1972 the total number of employees in these plants had declined by 604,000. This was followed by further declines of 205,000 and 239,000 in 1977 and 1982, respectively. The second way to summarize the table is to compare the rate of contraction of different cohorts at the same point in time. Each figure in parentheses in table 4 is the ratio of a cohort's total employment in year t + 1 to its employment in year t . Between any 2 census years, existing cohorts contract at approximately the same rate. In the 1967-72 and 1972-77 periods, the youngest cohort in each period had a slightly higher rate of contraction than the older cohorts. For example, in 1977, the total employment of plants that first appeared in the 1972 Census was 84.3% of their initial total employment. In the same year, the older 1963 plants and 1967 cohort retained slightly more, 87.7% and 87.6% of their 1972 employment levels. Between 1977 and 1982, the rates of contraction were very similar across three of the four existing cohorts. The 1963 The , 1972 The , and 1977 cohorts each retained between 78% and 79% of their 1977 employment. The 1967 cohort was the only outlier in this time period, retaining 83.5% of its 1977 employment.
Finally, both the rate of contraction of existing cohorts and the size of the entering cohort vary systematically with the growth of the manufacturing sector and are largest in the two periods in which total manufacturing employment declines. Overall declines in manufacturing employment thus occur because of a reduction in both the size and number of existing plants and not because of a reduction in new plant entry. Table 4 indicates that existing cohorts contract at approximately the same rate in any year. This does not imply, howe er, that they contract for the same reasons. In particular, the technical change and innovation account of plant turnover suggests that plant closings should be more prevalent among older plants. The market selection model suggests plant closings should be more prevalent among younger plants. Table 5 disaggregates the net change in each cohort's employment into plant expansions, plant contractions, and plant closings. The top half of the table gives the actual changes in thousands of employees for each time period, and the bottom half gives the changes as a proportion of the cohort's total employment in the initial year of the period.
Several patterns are evident. First, following the 1967 and 1972 cohorts over time reveals that the rate of employment growth due to plant expansion and the rate of employment loss due to plant closing both diminish as the cohort ages. For the 1967 cohort the rate of employment gain from plant expansion falls from .220 to .I73 to .I40 over time while the rate of employment loss from ~l a n t closing falls from .381 to .I85 to .169. Conversely, the rate of employment loss through plant contraction increases slightly reveals a similar pattern in the three components. O n average, for every job gained through plant expansion two are lost. One and one-half of these are lost through plant closing and one half through plant contraction. Each cohort increases total employment by approximately 23% due to plant expansions (22.0%-23.9%). Each cohort also loses approximately 11% of its initial size to plant contraction (10.6°/~-11.40/~) and approximately 34% to plant closings (30.0%-38.1%). The only noticeable difference in the ratios is a slightly higher rate of job loss through plant closing in the periods of contraction (1967-72 and 1977-82) .
M(t) AC(t) -D(t) AE(t) AC(t) D ( t ) M ( t ) AC(t) D ( t )
A third inference can be drawn by looking across cohorts at a point in time. Table 4 indicates that all cohorts in a year contract at approximately the same rate. Table 5 shows that they contract for very different reasons. In each year, older cohorts have lower rates of employment expansion in existing plants, higher rates of contraction, and lower rates of failure. The probability that a job is lost due to a plant contraction is higher for older plants. This differential is small in expansionary periods, varying from .I 17 to .I01 in 1972-77, but increases in magnitude in periods of contraction. The probabilities vary across cohorts from .I45 to .094 in 1967-72 and from ,171 to .I 14 in 1977-82. Opposite to this pattern, the probability that a job is lost due to a plant closing is higher for younger plants. In 1977-82 the failure rate rises from ,125 to .330 as we move from older to younger plants. This pattern is present in every year and is consistent with turnover arising from a market-selection process rather than a process in which new plants embodying new technology replace old outdated ones.''
IV. The Magnitude and Sources of Employment Turnover
The results of the last section indicate that the net change in employment at the industry or regional level fails to capture the vast majority of employment reallocations. In this section, we focus on the magnitude of total employment turnover in each time period and the extent to which it can be explained by combinations of industry, region, and cohort reallocations.
The total turnover in employment in the manufacturing sector between l 6 This same comparison cannot be made for the 1963 plants because they are a mixture of olants of different anes.
0
''The imrplication of this pattern of plant turnover for the age distribution of employment opportunities and the distribution of completed employment spells is examined in Dunne and Roberts (1987) . years t and t + 1 is defined as the sum of the absolute value of the four gross flow components,
In each time period a fraction of total employment turnover results from the net expansion or contraction of the manufacturing sector. The lower bound on Tp(t) in each time period is then the absolute value of the net change in manufacturing employment in the period. Turnover that exceeds this lower bound arises from shifts of employment across different manufacturing plants. This excess turnover can be disaggregated into two components: employment shifts among plants with similar characteristics such as industry, region, or cohort, and employment shifts across groups of plants with different characteristics.
In order to measure these components of employment turnover, all plants with the same characteristics j are assigned to a data cell. Total employment turnover within each cell, Tl(t), and the net change in employment within each cell, A L j ( t ) , can be measured from the four gross flow components within the cell. Total employment turnover Tp(t) equals the sum of the within-cell turnover Tj(t) across all cells. This allows total turnover to be written as the sum of three components,
The first term in ( 5 ) is the component of turnover which arises from the net expansion or contraction of the manufacturing sector. The second term, ClIALl(t) I -IAL(t) 1, is the turnover resulting from shifts of employment across cells with different characteristics minus the turnover resulting from the net change in manufacturing employment. For example, if characteristic j referred to two-digit SIC industries, then this term would be the amount of employment turnover accounted for by different levels of net employment change across sectors that could not be attributed to growth or contraction of the manufacturing sector. Equivalently, it is the total turnover in industry-level employment in excess of the total level of employment change. This component will be referred to as across-cell employment turnover. The final component in (5) is the within-cell employment turnover. It is composed of the employment turnover in excess of net change among all plants with the same set of characteristics. This excess turnover is then summed over all characteristics or data cells.'8
The terms "structural" and "frictional" employment shifts are sometimes used to distinguish reallocations of employment in response to long-term demand or While both total employment turnover Tp(t) and the net change component of (5), IAL(t) 1, are unaffected by the definition of the data cells, the across-cell and within-cell turnover components will vary with the cell characteristics. As the cells become more disaggregated, for example by allowing cell j to refer to an industry in a region rather than simply to an industry, the within-cell turnover component will fall relative to the across-cell component. Finally, it is useful to note that widely available data on net employment change by industry or region can be used to measure the first two components in (5). The measurement of total turnover and the within-cell component, however, requires gross flow data at the plant level. Table 6 summarizes the magnitude of manufacturing employment turnover in each time period and disaggregates it into the three components. Total turnover, reported in column 1, varies from a low of 8,382,000 jobs between 1963 and 1967 to a high of 11,581,000 between 1967 and 1972. As a proportion of employment in the initial year of the period, turnover is .524, ,631, .560, and .624 in the four time periods, respectively. The quantity of manufacturing employment that is either added or lost between adjoining census years exceeds 50% of the initial-year employment level for each time period. The turnover rate is highest in the two periods in which the manufacturing sector contracted.
The level and ~r o~o r t i o n of total turnover attributed to the expansion or contraction of the manufacturing sector is reported in column 2 of table 6. With the exception of the 1963-67 period, the percentage of total turnover resulting from the net change in manufacturing employment never exceeded 6.0%. In the first time period the large 14.5% expansion in manufacturing employment was responsible for 27.8% of total turnover.
The across-cell and within-cell components of total turnover are reported for each time period in columns 3 and 4 of table 6. The relative magnitudes of the components vary with the level of cell disaggregation and are reported for industry, industry-region, and industry-region-cohort cells.
The top section of table 6 examines employment turnover by two-digit industries. O n average over the four time periods, the turnover across industries accounts for 5.2% of total turnover while the turnover across plants within the same industry accounts for 84.1%. These proportions cost changes from those due to the natural entry, growth, and exit of employers. One interpretation of the turnover decomposition in eq. (5) is that the component due to the net change in manufacturing employment captures structural shifts in and out of the manufacturing sector. The across-cell component captures structural shifts across industries or regions within manufacturing, and the within-cell component captures frictional turnover. The difficulty with this, as with any attempt to define frictional versus structural shifts, is the sensitivity of the findings to the list of characteristics that are assumed to be structural. 1963-67 1967-72 1972-77 1977-82 3) Industry/re ion/ cohort cell ' s: 1963-67 1967-72 1972-77 1977-82 vary over time with across-industry employment shifts becoming more important in the two periods of contraction, 1967-72 and 1977-82 .
When across-cell turnover is defined to include both industry and regional shifts in employment, as reported in the middle of table 6, its magnitude rises relative to within-cell turnover as required by the definitions. O n average, industry-regional employment shifts account for 14.8% of total turnover while reallocations across employers within the same industry and region account for 74.4%. Comparing the industry-region turnover components over the four time periods indicates the increased importance of across-cell turnover in the periods of contraction, particularly 1977-82. Overall, while shifts of employment across industry and regional boundaries never account for more than 23.4% of total employment turnover, they do show the largest proportional change between time periods of the three components.
The final disaggregation by plant characteristics accounts for industry, region, and plant entry cohort. The turnover components are reported at the bottom of table 6. In this case, across-cell and within-cell turnover on average account for 47.4% and 41.8% of total turnover, respectively. The addition of the cohort disaggregation reduces the within-cell turnover by an average of 43.5% in each time period relative to the industry-region breakdown. This occurs because the contraction of employment in existing cohorts is now separated from the employment increase due to the entering cohort and measured as an across-cell shift. Despite this increase, however, there remains a substantial amount of employment turnover, on average over 4.2 million jobs in each time period, that occurs across plants of the same age in the same two-digit industry and region.
V. Conclusion
This article utilizes a newly constructed longitudinal data set on U.S. manufacturing plants to measure gross employment flows and turnover in labor demand. Labor-market employment flows d o not simply result from the shift of employment opportunities from declining to growing industries or regions. Significant offsetting employment flows occur within industries and regions, with large numbers of jobs being created in contracting industries (regions) and lost in expanding industries (regions). Net employment change in the manufacturing sector is thus better characterized as resulting from shifts across plants of different vintages rather than across industries or regions but even this fails to account for the sizeable offsetting flows within each cohort. When employment change is examined for plants of different ages, it is seen that, in each time period, existing cohorts contract at approximately the same rate but for different reasons. The rate of employment growth due to plant expansion is higher for young plants but this is offset by a higher rate of employment loss through plant closings. Older plants have higher rates of job loss through plant contraction, particularly in the periods in which total manufacturing employment falls. The examination of plant-level employment fluctuations reveals turnover rates that are significantly higher than those indicated by employment shifts at the industry or regional level. The number of manufacturing jobs created and lost between two adjoining census years equals more than half of the initial period's total employment. Both the total amount of manufacturing employment turnover and its composition in terms of industry or regional reallocations varies over time with expansions or contractions of the manufacturing sector. The vast majority of employment turnover, over 7O0/0 in each time period, occurs across plants within the same twodigit industry and geographic region. This finding of substantial heterogeneity in employment patterns across plants within the same industry and region is consistent with results reported by Leonard (1987) .
While structural reallocations of employment across industry or regional boundaries account for less than one-quarter of total turnover, their importance as a source of turnover is largest in periods of contraction, particularly 1977-82. If the source of employment turnover-reallocations across industries as opposed to across plants within an industry, for example-affects the degree of labor adjustment, then both the level and composition of total turnover may be responsible for variations in unemployment.
The time period covered in this study includes two contractionary periods for the manufacturing sector 1967-72 and 1977-82 . A comparison reveals that the overall level of employment shifts is very similar in the two periods. The gross employment flows resulting from plant births and closings, as a proportion of total employment, are both larger than in the expansionary periods and are all of similar magnitudes. The gross flows due to plant expansions and contractions are only slightly larger in the 1977-82 period. Similarly, the magnitude of employment turnover, measured in both levels and as a proportion of total employment, is virtually identical in the two periods.
A great deal has been written about the substantial loss of manufacturing capacity due to plant closings in the early 1980s. From the data presented here, however, few differences exist between the contraction of 1977-82 and the earlier one from 1967 to 1972. Even when disaggregated by cohort to account for differences in the closing of old versus new plants, the rates of job loss are very similar in the two periods. In the 1967-72 period, plant closings among the youngest cohort of plants were responsible for a 4.7% reduction in employment. The comparable figure for 1977-82 is 5.1%. All other plants closing between 1967 and 1972 accounted for a 14.3% decline in employment, while those closing between 1977 and 1982 resulted in a 12.7O/0 reduction. The rates of job loss due to plant contraction were also similar in the two periods.'9
The only noticeable difference between the two periods of contraction occurs in the sources of turnover in table 6. While total turnover is virtually identical, the proportions arising from overall contraction of the manufacturing sector and from reallocations that cross industry and region boundaries are larger in the 1977-82 period. This may indicate that the observed employment turnover in the latter period reflects more substantial changes in the underlying structure of the manufacturing sector, but these differences are small when compared to the within-industry-region turnover.
While this study and others find that gross employment flows are quite large, this does not imply that employment is unstable. As emphasized by Clarke and Summers (1979) and Akerlof and Main (1980) in the case of unemployment, large flows of workers in and out of unemployment d o not imply that most unemployment spells in progress at a point in time are of short duration. The same argument applies here. The presence of large simultaneous inflows and outflows of plants or employment opportunities between two points in time does not allow us to draw the conl 9 While we find little difference in the employment impact of plant contractions and closings in these two periods this must be qualified by the fact that the complete impact of the manufacturing contraction in the early 1980s may not be reflected in the 1982 data.
clusion that most employment is spent in short-duration jobs. The evidence on patterns of plant turnover by cohort presented in this paper indicates that much of the loss in employment in each time period results from the exit of relatively young plants, with a smaller degree of employment loss from older plant cohorts. This suggests that much of the employment turnover that occurs may be generated by plants that enter, live a relatively short life, and are then replaced by a new group of plants, many of which will quickly exit. This would result in a number of long-duration employment opportunities coexisting with a fringe of more volatile, shortduration opportunities. This issue is examined in detail in Dunne and Roberts (1987) .
O n e conclusion that can be drawn from the magnitude of employment loss due to the exit of young plants concerns the evaluation of policies designed to encourage the development of new businesses. The success of these programs in creating jobs must be judged by more than a count of the number of new positions created but must also examine the duration of the positions created. The patterns of employment turnover by cohort presented here indicate that approximately one-third of the positions created by new plants are lost through closings within 5 years. This suggests that there may be a substantial difference in the importance of new plant openings, depending on whether short-or long-duration employment opportunities are of interest.
